The Role of Physical Therapists in Smoking Cessation: Opportunities for Improving Treatment Outcomes
Rose M. Pignataro, Patricia J. Ohtake, Anne Swisher, Geri Dino T obacco use constitutes one of the greatest threats to public health worldwide. As a preventable cause of mortality and chronic disease, tobacco use in the United States results in an estimated 443,000 deaths each year through both direct exposure and secondhand smoke. 1 An additional 8,600,000 people across the nation have chronic illness due to smoking. 1 As physical therapists, we must realize that tobacco use affects all areas of our practice, including cardiovascular, musculoskeletal, neurological, and integumentary health throughout the life span. In order to provide optimal care for the clients we serve, it is essential for physical therapists to screen for tobacco use and incorporate cessation strategies as part of our interventions. 2 There is a substantial unmet demand and opportunity for our profession to promote tobacco cessation. 2 Despite evidence that links successful cessation to counseling by health care providers, fewer than 40% of insured adults report receiving such advice. 3 In addition, receiving advice from 2 or more health care practitioners more than doubles the odds of successful cessation, 4 further supporting the need for physical therapists and physical therapist assistants to contribute our skills and expertise as part of the interdisciplinary health care team. Successful cessation efforts have been demonstrated by other health care professionals, including physicians, dentists, dental hygienists, nurses, and pharmacists, and are an important component of preventive medicine and population health. 5 According to the US Medical Expenditure Panel Survey, in 2007, physical therapists conducted a total of 88 million ambulatory visits for approximately 9 million adults aged 18 years and over. 6 The number of visits (an average of 9.6 per patient, per episode) 6 and nature of our interactions, which include extended, personalized, one-on-one care, present a unique opportunity for physical therapists and physical therapist assistants to provide support for tobacco cessation 2 as a means of enhancing treatment outcomes and health-related quality of life. In addition, due to the nature of our clientele, physical therapists are in a prime position to address serious health care disparities. People with disabilities have limited access to health care and follow-up visits and have an average smoking prevalence of 30.5% compared with a rate of 21.7% for those without disabilities. 7 Furthermore, the health effects of tobacco use may be magnified in people with disabilities due to the clustering of other risk factors, such as obesity and the tendency toward a sedentary lifestyle. 7 According to the Guide to Physical Therapist Practice, the physical therapist's scope of services includes assessment and intervention designed to "promote not only optimal physical function but optimal wellness . . . and optimal quality of life." 8(p13) Furthermore, as we advance toward the attainment of Vision 2020 9 and direct access enables physical therapists to become practitioners of choice for people seeking better health, the profession needs to become more proactive and skilled in recognizing and promoting behavioral changes that have widespread effects at all levels of the International Classification of Functioning, Disability and Health (ICF model), from pathophysiology to impaired individual capacity and performance. 10 Tobacco cessation counseling is consistent with the role of our profession in promoting wellness, improving immediate health, and preventing secondary complications of chronic disease. 2,11 Therefore, the aims of this article are: (1) to identify the impairments commonly managed by physical therapists that are negatively affected by tobacco use and (2) to provide a rationale and guidelines to enable physical therapists and physical therapist assistants to successfully engage in smoking cessation interventions.
The Impact of Smoking on Physiologic Systems
The adverse effects of tobacco use on cardiopulmonary function are well established and recognized. 12 Less evident, but equally important, is its impact on all aspects of physical therapist practice, including integumentary, musculoskeletal, and neuromuscular health. Adverse effects of smoking occur throughout the life span, from prenatal exposure, through childhood, adolescence, and all phases of adulthood. As tobacco use has the potential to affect multiple physiologic systems, it is likely that cessation efforts will improve outcomes for many of the conditions and impairments treated by physical therapists.
General Physiologic Effects of Smoking
Many pathophysiologic changes caused by tobacco use can be traced to the pro-inflammatory effects of cigarette smoke. This inflammation is a product of oxidative tissue injury and is evidenced by increased levels of inflammatory cytokines in smokers, such as interleukin-6 (IL-6), tumor necrosis factor-alpha (TNFalpha), and C-reactive protein. 13 At the cellular level, smoking contributes to mutations in proteins that can later manifest as tumors. 14 Smoking also can lead to adverse changes in the mitochondria and impaired function along the respiratory chain, causing increased cellular stress and decreasing the ability to produce new, healthy tissue. 14 In addition, hemoglobin's affinity for carbon monoxide in cigarette smoke is 200 times higher than its affinity for oxygen. 15 Due to this effect, increased levels of carbon monoxide within the bloodstream decrease oxygen saturation 16 and interfere with the electron transport chain within the mitochondria, leading to a decrease in cytochrome C oxidase. 17 This effect can be especially pronounced in tissues with a high metabolic rate, such as skeletal muscle, and the central nervous system. 17 Smoking also interferes with oxygen transport by reducing the proliferation of red blood cells. 15 In addition, as part of this cycle, smoking decreases concentrations of antioxidant vitamins and nutrients such as folate and riboflavin, 18 vitamins E and C, 19 and melatonin. 20 Melatonin is not only an important antioxidant but also functions as an anticarcinogenic. 20 Smokers also experience impaired lipid metabolism. The oxidation of low-density lipoproteins leads to a cytotoxic environment and may promote platelet adhesion, DNA damage, and apoptosis. 21 Metabolic disturbances in smokers also include impaired glycolysis. 21 These factors are particularly harmful given the tendency for smokers to engage in other unhealthy behaviors such as the consumption of a high-fat diet, which often is rich in simple carbohydrates and deficient in antioxidant nutrients, 21 and can result in a clustering of dangerous risk factors for chronic illness.
Smoking also leads to tissue damage through accelerated vascular aging. In addition to its impact on the cardiac system, accelerated vascular aging has been implicated in increased risk of cardiovascular accident and vascular dementia. 14 This effect is due to the presence of heavy metals and toxins in cigarette smoke 14 and the effects of nicotine. 22 Nicotine increases systemic blood pressure by stimulating sympathetic nerve endings, leading to vasoconstriction and increased vascular resistance, 22 which contribute to tissue hypoxia throughout the body. Peripheral vascular disease and reduced blood flow also increase the risk of other health problems, including metabolic syndrome, 23 a precursor to diabetes. Cessation is an important step in limiting systemic inflammation and oxidative tissue injury, thereby enhancing current healing and future health.
Effects of Tobacco on the Integumentary System
Tobacco use impedes tissue healing through several mechanisms. Smoking not only causes transient deficiencies in tissue oxygenation, but once oxygen delivery has been restored, reperfusion injury also may occur. 17 At the integumentary level, smoking has been shown to reduce cutaneous blood flow by as much as 40% due to the effect of nicotine on cholinergic fibers, which supply the vascular bed. 24 Nicotine suppresses immune response and decreases the proliferation, viability, and function of lymphocytes, 24 increasing the likelihood of infection. In neutrophils, nicotine stimulates the release of proteases, which may accelerate tissue destruction and further inhibit repair. 25 During the proliferative phase, tobacco use reduces the ability of fibroblasts to migrate and interferes with wound contraction. 24 It also decreases plasma levels of vitamin C needed for collagen formation. 24 Furthermore, nicotine not only lowers the formation of collagens but also decreases synthesis of procollagens I and II and hydroxyproline, 15 all of which are required for production of ground substance. Overall, for those who use tobacco, collagen production is slowed, scar tissue is weaker, and healed tissues break down more easily, 15,24 increasing risk of recurrent injury.
Effects of Tobacco on the Musculoskeletal System
Smoking has been shown to contribute to musculoskeletal problems in many different ways. It results in reduced quadriceps muscle strength 26 and increased muscle fatiguability. 27 In a study comparing the strength of back extensors among male athletes, smokers had a higher rate of perceived exertion as well as fatigue, 28 and these effects were observed in people as young as 18 years of age. 28 It has been speculated that these problems may be due to oxidative damage to muscle proteins 26 and mitochondrial impairment. 27 As people age, smoking may lead to increased weakness and reduced balance. One study examining physical functioning in women aged 65 years and older showed that smokers had less strength, poorer balance, and lower physical performance scores for agility, coordination, and gait compared with their nonsmoking
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counterparts. 29 In another population of older women, smokers had impaired performance on timed rise and walk tests and grip strength. 30 It is speculated that atherosclerotic damage in the lower extremities may perpetuate these functional limitations by reducing tolerance to physical activity. 29 Through its effects on metabolism and circulation, tobacco use also leads to bone demineralization. Smoking can increase fracture risk by depleting estrogen, which can contribute to osteoporosis. 14 Tobacco use has been shown to interfere with the absorption of calcium and vitamin D. 31 Elevated cortisol levels 32 associated with smoking contribute to bone reabsorption. 32 Additionally, smoking inhibits the differentiation of osteoclasts, leading to the reduced formation of new bone. 14 These factors work collectively to decrease bone density and increase the risks of fracture 33 and fracture nonunion. 34 Among clients typically seen in physical therapy settings, tobacco cessation limits damage to muscles and bones, preventing future decline and optimizing current recovery of function.
Effects of Tobacco on the Neuromuscular System
Toxic effects of tobacco use also have been established within the neuromuscular system. Nicotine readily crosses the blood-brain barrier 15 and has a detrimental effect on cerebral circulation. Smokers were shown to have a 1.8 times greater risk of silent cerebral infarct compared with nonsmokers. 35 Risk increased with higher doses of tobacco. 35 The lifetime accumulation of heavy metals such as lead due to smoking has been associated with lower levels of language processing, hand-eye coordination, executive functioning, verbal and visual memory, learning, and global function and with higher rates of white matter lesions and cerebral atrophy in older adults. 35 Among the heavy metals contained in cigarette smoke, vinyl chloride has been implicated as a causative agent for brain tumors. 35 Heavy smoking in midlife is associated with a higher risk of dementia and Alzheimer disease 36 and a 150% higher risk of amyotrophic lateral sclerosis than among nonsmokers. 37 In animal studies, prenatal exposure to carbon monoxide led to decreased deposition of myelin in peripheral nerves, 38 possibly increasing the likelihood of neuropathy. It has been suggested that nicotine, free radicals, and other toxins in cigarette smoke may cause degeneration or interfere with axonal conduction, particularly in fibers that have already been damaged or demyelinated. 38 Chronic exposure to carbon monoxide from smoking increases levels of hemeoxygenase within the bloodstream, a factor that may contribute to the development of neuropathic pain. 39 Smoking may enhance excitatory transmission in the dorsal horn of the spinal cord by stimulating nicotinic acetylcholine receptors, thereby increasing the intensity of neuropathic pain. 40 In terms of other neuropathologic impairments, people who smoked 20 to 40 cigarettes per day had twice the risk of developing multiple sclerosis compared with nonsmokers. 41 Among those who already had multiple sclerosis, smokers were more likely to have the more severe form of primary progressive disease and more severe symptoms and functional disability. 41 Due to links between smoking and cognitive function, neuropathic pain, and impairment, tobacco cessation should be a key element in physical therapy interventions to address prevention and restoration in neuromuscular pathologies.
Smoking has been linked to an increased likelihood of autoimmune diseases such as rheumatoid arthritis (RA) and systemic lupus erythmatosis. 13 The relative risk of RA in current smokers is 3.8 times higher than in nonsmokers, 13 and among those with the disease, smokers are less likely to respond to anti-TNF alpha pharmacotherapy, 13 such as infliximab. The link between smoking and RA is thought to be related to the production of proinflammatory cytokines within the synovium. 42 The association between tobacco use, RA, and systemic lupus erythmatosis should be reflected in our clinical practice patterns when planning for care of people with these conditions.
There are links between smoking and increased likelihood of chronic pain 39 resulting from conditions such as fibromyalgia, 43,44 and low back dysfunction. 45, 46 Research demonstrated that smokers with fibromyalgia had higher levels of substance P in their cerebrospinal fluid compared with nonsmokers. 44 The intensity of smoking in the sample ranged from less than 1 pack per day to more than 2 packs per day, with 60% of smokers averaging 1 to 2 packs per day, duration of use unknown. 44 In terms of low back pain, it is thought that other health impairments such as chronic coughing, 28,47 which increases intrabdominal pressure and places additional stress on the spine, may exacerbate the problem. Nicotine may cause cell damage in the nucleus and annulus of the intervertebral disk, 48 a contributing factor in degenerative spinal changes. 49 In general, by increasing proinflammatory cytokines, smoking likely amplifies pain signals, 49 and nicotine may lower the pain threshold within the central nervous system. 46 In studies investigating treatment of Health Policy in Perspective: The Role of Physical Therapists in Smoking Cessation chronic pain, smokers were more likely to use opioid medications than nonsmokers and were more likely to use analgesic medication, in general. 43 Although smokers were more likely to use more pain medication, they also were less likely to be satisfied with the resulting levels of relief. 50 In one study, smokers with chronic pain demonstrated more intense symptoms than nonsmokers on all domains of the Brief Pain Index, including functional impairment, and had lower scores on the 36-Item Short-Form Health Survey questionnaire (SF-36), reflecting greater deficits in health-related quality of life. 43 Additionally, nicotine dependence was associated with greater disturbance in affect and mood, less ability to perform normal work, and less overall enjoyment of life. 43 There is a dose-response relationship between smoking and prevalence of chronic pain. 51 Therefore, clinicians working with this population need to prioritize smoking cessation during their treatment planning. Cessation should be approached with care and support because smokers deprived of nicotine will initially have less pain tolerance 38,39 and tobacco use likely involves a complex relationship between smoking as a coping strategy and its simultaneous effect in exacerbating pain. 47
The Unique Role of Physical Therapists and Physical Therapist Assistants in Smoking Cessation Intervention
As a profession that has been shaped by our commitment to optimal function and health-related quality of life, it is essential that our quest toward evidence-based practice be focused on priorities that are consistent with epidemiologic data suggesting greatest need. The myriad effects of smoking on cardiopulmonary, vascular, musculoskeletal, neuromuscular, and integumentary impairments clearly indicate an essential obligation for physical therapists and physical therapist assistants to play a greater role in tobacco cessation in order to enhance treatment outcomes and advance prevention. In the United States, tobacco use represents the greatest preventable cause for illness and disability. Reducing its use can have a substantial impact on the health and wellness of a significant component of the population, including those who do not use cigarettes but are subject to the effects of secondhand smoke, such as infants and children.
As practitioners dedicated to using noninvasive measures to promote and maintain optimal wellness, tobacco cessation intervention is consistent with the role of our profession in improving immediate health and preventing secondary complications of chronic disease. People who smoke have 44% fewer years of healthy life than those who have never used tobacco. 52 In addition, because people with disabilities tend to have higher smoking rates than those without disabilities, 53 physical therapists and physical therapist assistants are in a key strategic position for providing intervention to those with greatest need. Importantly, practice patterns for physical therapists provide ample opportunity for many components of successful cessation counseling. 11,54 Visits with clients are personalized, with frequent follow-ups that enable us to build rapport and tailor advice to each patient, as well as provide ongoing support throughout the course of someone's cessation efforts.
While providing care for a condition that is potentially exacerbated by tobacco use, the physical therapist and physical therapist assistant may encounter opportunities that serve as "teachable moments" to encourage smoking cessation. 11,54 This is true not only for outpatient settings, but in the acute care and inpatient rehabilitation environments as well. The Joint Commission for Accreditation of Healthcare Organizations' operating guidelines for acute care facilities require documentation of smoking status and provision of cessation counseling in patients hospitalized due to any of 3 chronic diseases: community-acquired pneumonia, acute myocardial infarction, and congestive heart failure. 55 In the rehabilitation setting, patients who smoke are often transitioning from acute care and, therefore, have likely been through a period of forced abstinence. The rehabilitation environment can provide an opportunity to capitalize on this period of abstinence through continued counseling and support. 56 In a 2002 survey of ambulatory care physicians, 78.6% of patients who smoked did not receive any counseling advice regarding cessation during their visit. 57 With direct access, physical therapists are increasingly becoming the entry portal for people accessing the health care system. In addition, the depth of our relationships with our patients enhances our ability to perform detailed assessments and create interventions that best suit the unique needs of each individual.
There are several potential barriers to providing tobacco cessation counseling that must be addressed. One is the lack of training and practical skills in providing such services. 54 Other perceived challenges include time constraints and overriding responsibilities to care for the client's primary condition. 44 In general, health care practitioners also cite a decreased awareness of resources and effective treatment options,
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anticipated resistance to advice among patients who smoke, and a lack of reimbursement for cessation counseling as reasons for not providing this service as part of their standard care. 4 Specific to physical therapists, a survey conducted in 2004 collecting data from physical therapists in New York, California, and Tennessee showed that barriers to providing tobacco cessation interventions included a lack of selfefficacy as well as limited outcome expectations. 2 A survey conducted by Bodner and colleagues in 2009 showed that key barriers among Canadian physical therapists were lack of time and lack of resources. 11
It is important to recognize that 60% of current smokers would like to quit 58 but are hampered by addiction. As integral members of the interdisciplinary care team, the physical therapist and physical therapist assistant play an essential role in addressing this dilemma. Studies have demonstrated that when cessation advice is received from 2 or more health care professionals, smokers are nearly 3 times more likely to make an attempt to quit. 4 Persistence is key because it is likely to take many unsuccessful attempts before someone is able to achieve sustained cessation. 58
Tobacco Use Management Strategies for Physical Therapists and Physical Therapist Assistants
The Agency for Healthcare Research and Quality recommends that all patients who smoke should be offered options to promote cessation, such as nicotine replacement therapy, social support, and skills training, including nutritional counseling and physical activity. 59 The expertise of the physical therapist in tailoring and monitoring response to physical activity is an essential part of this formula. Through coordinated care and treatment planning, the physical therapist and physical therapist assistant can work together toward meeting goals for tobacco cessation through continued monitoring, support, and encouragement. With respect to patient autonomy, the decision to quit must originate with the person who smokes. 60 However, there are steps that can be taken to foster and support cessation efforts. According to the US Department of Health and Human Services (USDHHS) reference guide for clinicians titled Treating Tobacco Use and Dependence, 60 these steps include counseling the patient to set a quit date and make a plan that will allow him or her to cope with the expected withdrawal. The quit date should fall within a month of the decision to quit, and it can be associated with a special occasion such as a birthday or anniversary. Maintaining smoking abstinence involves rewards, as well as periodic review of the benefits of cessation and the reasons for wanting to succeed.
Brief advice has been shown to have a positive impact on cessation and quit attempts. 54 In the physical therapy setting, smoking questionnaires can help identify smokers, their level of addiction, and the intention to quit. 54 The USDHHS has published clinical guidelines for treating tobacco use and dependence. Guidelines for providing brief advice includes the "5 A's": asking about tobacco use, advising people to quit, assessing willingness to quit, assisting the quit attempt through counseling or referral, and arranging for follow-up. 61 In terms of time management, the 5 A's can take as little as 3 minutes. 62 A shortcut consisting of only 3 steps-asking, advising, and referral-can take even less time and still be effective. 55 For those people who are not yet ready to quit, clinicians may use the "5 R's": reviewing relevance of smoking and the role it plays in someone's life; discussing risk through the impact of smoking on health; identifying roadblocks and rewards by inquiring about the pros and cons of smoking relative to the advantages of cessation and the potential impact of secondhand smoke on the health of family members and friends; and repetition, including offering a follow-up appointment or opportunities to discuss quitting in more detail. 61 The Appendix provides a flow chart for use in providing tobacco cessation counseling for patients who are willing to quit or may be considering quitting in the future. By assessing smoking status and intention to quit, the physical therapist then can collaborate with the physical therapist assistant to match counseling strategies with the patient's state of readiness, adapting techniques as needed as the patient's status changes. As the physical therapist assistant implements the plan of care, opportunities for reinforcement and encouragement can be met with appropriate use of the USD-HHS guidelines. Together the physical therapist and physical therapist assistant can create a united front in implementation of strategies, as well as individualized approaches to patient communication.
There is some evidence that exercise and other physical therapy interventions that stimulate endorphin release can help mitigate symptoms of nicotine withdrawal. 63 Exercise and increased physical activity may help reduce cravings, negative changes in mood, and withdrawal symptoms as an aid to cessation. 64 In smokers who were trying to quit, exercise increased self-efficacy and confidence for success. 65 When used in combination with nicotine replacement therapy, exercise has been shown to facilitate cessation, increase functional capacity, and delay weight gain in female smok-ers. 66 In addition, increased physical activity may help decrease insomnia 67 and serve as a replacement activity 68 or diversion for those working toward breaking their addiction.
Although cessation is the optimal outcome, exercise offers a way of counteracting at least some of the deleterious effects of tobacco use. Physical activity can help to reduce oxidative stress by increasing concentrations of endogenous antioxidants, improving clearance of lipids and triglycerides, and enhancing glucose metabolism. 21 Harm reduction through increased physical activity is especially pertinent given the increased likelihood for smokers versus nonsmokers to lead a sedentary lifestyle. 65 Smokers who are physically active live longer than sedentary smokers and reduce their risk of cerebrovascular disease and cancer of the lung, colon, and rectum. 69 Smokers who exercise also have better peripheral blood flow and less vascular resistance, as well as lower resting heart rates. 23 Physical therapists and physical therapist assistants should closely monitor smokers during exercise due to their reduced tolerance compared with that of age-matched nonsmoking cohorts. 70, 71 During treadmill testing, male smokers who were healthy and aged 20 to 25 years showed higher heart rates and systolic blood pressure as well as shorter maximal duration compared with their nonsmoking counterparts. 70 In a similar study of smokers aged 13 to 36 years, lower cardiovascular fitness was observed. 71 It is important to emphasize the potential for recovery when encouraging people to stop smoking. In the study by Bernaards and colleagues, 71 detrimental effects of smoking on physical activity appeared reversible in participants who had stopped smoking before the age of 36 years.
Sometimes, the best service provided by a clinician in terms of supporting cessation is patient referral. We do not always possess all of the resources and skills necessary to meet each individual's needs. Additional resources for aiding cessation can be found through the surgeon general's Web site: www.surgeon general.gov/tobacco. One option is the use of quit lines as an adjunct to brief advice. In the United States, there is a national telephone number (1-800-QUITNOW) that will refer callers to local services. Quit lines have been shown to enhance cessation rates by 30%, 61 and smokers have been found to be 4 times more likely to use a quit line than to seek face-to-face-counseling. 61 Additional resources are shown in the Appendix.
Working Toward the Future
Simply put, smoking negatively affects all of the body's systems. Physical therapists and physical therapist assistants have a unique opportunity to help people quit smoking. As a profession, our first step is to recognize that cessation is indeed part of our role as health care providers. We also need to find ways to expand our education in this regard because training has been shown to increase provider confidence, as well as the likelihood and quality of cessation counseling. 72 In other health care professions, such as dentistry and dental hygiene, training workshops in evidence-based interventions have been proven effective for increasing cessation counseling by practitioners. 73 In terms of training format, Web-based platforms and self-study may help reach practitioners who are unable to attend workshops in person. 73 Training should target positive outcome expectations by demonstrating that our profession can make an enormous impact by providing brief advice regarding tobacco cessation. 2 Training also should emphasize selfefficacy, or the practitioner's belief that he or she can provide effective counseling. 2 Initial studies examining barriers to smoking cessation counseling among physical therapist students found that lack of confidence in one's ability to communicate with patients who smoke could be improved by a seminar on smoking cessation counseling skills. 74 Physical therapists and physical therapist assistants have an obligation as well as a successful history in providing public service. As outlined in the American Physical Therapy Association's guiding document, Vision 2020, 9 physical therapists and physical therapist assistants are dedicated to providing services consistent with core values of altruism, caring, and respect by working with other professionals to promote optimal health and wellness in individuals and communities. Smoking cessation counseling is a key expression of these goals. Although some may be concerned that cessation counseling detracts from the main focus for physical therapy intervention, in reality the multiple physiologic effects of smoking make tobacco cessation a key factor in prevention of cardiopulmonary, neuromuscular, musculoskeletal, and integumentary impairments and restoration of these systems. Therefore, tobacco cessation counseling should be included in clinical treatment planning for patients who smoke.
Although further research is needed regarding the role of specific physical therapy modalities, such as exercise, in promoting successful cessation, we already recognize the success of other clinicians in providing services based on the USDHHS guidelines (the "5 A's" and "5 R's"), as well as the use of quit lines as a Health Policy in Perspective: The Role of Physical Therapists in Smoking Cessation referral source. Use of these techniques should be adopted as a component of evidence-based physical therapist practice designed to serve the best interests of our clients. Counseling and referral can take as little as 5 minutes and should not be difficult to integrate into physical therapist practice, as our profession places such emphasis on tailored, individualized patient education. Our own education, in entry-level and postprofessional forums, also will need to evolve to best meet these demands so that we may continue to refine and expand our skills as practitioners of choice for noninvasive, holistic physical wellness.
